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Description 

This invention relat s to improved glyphosate formulations. 

Glyphosate (N-phosphonomethylglycine) is well known as a foliage-acting herbicide. In the free acid 
s form, glyphosate has low water-solubility, and because of this, commercial formulations contain a water- 
soluble salt of glyphosate. For example, in Roundup® herbicide, glyphosate is present as the mon- 
oisopropylamine salt. 

Several studies on the effect of surfactants on the herbicidal activity of the monoisopropy (amine salt of 
glyphosate are reported in the literature. For example, Turner and Loader. Weed Research, 1980, Vol 20, 

io 139-146 reported that fatty amine ethoxylates having a hydrophile-lipophile balance of 17, are generally the 
most effective in increasing the herbicidal activity of solutions of Roundup® herbicide. In the same 
publication, the authors state that with spray solutions containing ammonium sulphate, responses to 
surfactants were different, with lipophilic surfactants, for example fatty amine ethoxylates having a 
hydrophile-lipophile balance of 6, usually having greater effects. 

15 In 1985 BCPC Monogram No. 28 Symposium on Application and Biology "Studies with Alternative 
Glyphosate Formulations", Turner and Tabbush describe the results of some trials with glyphosate acid 
formulated as a foliage spray. In summarising the results, they state that glyphosate acid had relatively little 
activity unless surfactants and/or ammonium sulphate was added, but that when this was done, its 
phytotoxicity was equivalent to that of Roundup® herbicide. There is an observation that glyphosate acid is 

20 much more soluble in a solution of a tertiary amine from tallow containing 15 mols of ethylene oxide per 
mol of amine than in pure water. 

US-A-4 612 034 describes herbicidal formulations comprising mixtures of the isopropylamine salt of 
glyphosate and a potentiating amount of a specified class of thiocyanates including ammonium thiocyanate. 
In the experiments described in 1985 BCPC Monogram No. 28 on the preparation of saits of glyphosate 

25 or the solubilisation of glyphosate acid with ethoxylated fatty acid amines, the ethoxylated fatty acid amine 
surfactant was used in an excess of at least five parts by weight per part by weight of glyphosate acid. 
While one experiment described in Weed Research, 1980, Vol 20, 139-146, uses a solution containing less 
surfactant than glyphosate (as Roundup® herbicide, which itself contains a significant amount of surfactant) 
it was applied by a controlled drop technique at 20 l/ha. For experiments in which solutions were sprayed 

30 by conventional techniques at normal farm application rates of about 200 l/ha, however, the solutions 
contained about twice as much surfactant as glyphosate. 

In the investigations leading to the present invention, we worked at conventional spray rates, and with 
solutions containing lower surfactant to glyphosate ratios than those disclosed in the prior art for solutions 
sprayed at those rates. We have found that with our solutions, better results are obtained under most 

35 conditions with the lipophilic fatty amine ethoxylates than with the more hydrophilic fatty amine ethoxylates 
hitherto thought to be optimum. This is so, whether or not the solution also contains ammonium sulphate. 
These observations are suprising in view of the prior art which suggests that the lipophilic surfactants would 
not be the surfactants of choice except in the presence of ammonium sulphate. 

The present invention provides commercially attractive glyphosate compositions particularly adapted for 

40 use in conjunction with agriculturally-acceptable inorganic ammonium salts such as ammonium sulphate for 
spraying at conventional volume rates. A feature of the present invention is that the amount of alkoxylated 
amine surfactant relative to total glyphosate can be reduced significantly below the ratio disclosed in the 
prior art for conventional spray solutions, while maintaining the herbicidal activity per unit of glyphosate. 
Alternatively, the unit activity can be enhanced at a ratio of surfactant to glyphosate similar to that of the 

45 prior art. 

In one aspect, a composition of the invention is a concentrate comprising an aqueous solution 
containing 

(a) solubilised glyphosate equivalent to at least 40 grams per litre of glyphosate acid; and 

(b) a surfactant which is (i) an amine having the formula 

50 


55 
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where R repres nts a straight- or branched-chain alky I or alkenyl group having from 8 to 22 carbon 
atoms, A r pr sents an alkyl n group, for example an thylene or propylene group, and n and n' are 
integers such that n + n' has a valu of from 1 to 12, (ii) a mixture of such amines having differ nt 
groups R, the average number of carbon atoms in the groups R being from 8 to 22, or (iii) a mixture of 
s such amines having different values of n and n\ n and rf being integers such that in individual amines n 
+ n' can have a value from 0 to 15, but in the mixture the average of the sum of n + n' is from 1 to 12, 
R having a single value or an average value as in a mixture (ii); 

and wherein the weight ratio of (a) (expressed as glyphosate acid equivalent) to (b) is from about 1:1.75 to 

about 6:1 . 

io A further aspect of the invention is a spray solution intended for spraying at conventional volume rates 
and containing solubilised glyphosate and surfactant as defined above in a weight ratio of glyphosate 
(expressed as glyphosate acid equivalent) to surfactant of from about 1:175 to about 6:1. A herbicidal 
method comprises spraying weeds with the said spray solution at 100-400 litres per hectare, the 
concentration of (a) in the spray solution being such that the application rate of glyphosate acid equivalent 

75 is from 0.125 to 1.5 kg per hectare. 

In the compositions of the invention, the glyphosate is solubilised by the presence in the solution of one 
or more agriculturally-acceptable cations. Such cations include the cationic forms of the alkoxylated amine 
surfactants, alkali metal cations, for instance sodium and potassium, and ammonium and substituted 
ammonium cations. The latter include cations derived from primary or secondary amines such as 

20 isopropylamine or dimethylamine and from diamines such as ethylenediamine. Other examples of agricul- 
turally acceptable salts of glyphosate are aminoguanidine salts and trialkylsulphonium salts, for example the 
trimethylsulphonium salt, as disclosed respectively in EP-A-0 088 180 and US-A-4 405 531. 

Formulations containing (a) and (b) in ratios towards the lower (1:1.75) end of the range stated above 
can be prepared from low molecular weight surfactants by the solubilisation of glyphosate acid with the 

25 surfactant alone. In most embodiments however, the upper limitation on the amount of surfactant requires 
the solution to contain other agriculturally acceptable cations in addition to the surfactant cations. In these 
embodiments, the solubilised glyphosate can be derived (i) partly from glyphosate acid solubilised by 
means of the surfactant and partly from a salt of glyphosate with another agriculturally-acceptable cation, or 
(ii) wholly from a salt of glyphosate with such another agriculturally-acceptable cation. 

30 As discussed later, the concentrates of the invention may contain a significant amount of an agricul- 
turally acceptable inorganic ammonium salt in addition to components (a) and (b). Concentrates containing 
no significant amount of such salt may contain up to 450 g/l, for example from 150-450 g/1 or even more, of 
glyphosate acid equivalent at ambient temperatures, depending on the water-solubility of the glyphosate 
salt. For example, when the glyphosate salt is the monoisopropylamine salt, solutions containing 250-400 g/l 

35 of glyphosate acid equivalent are easily prepared. Mono-ammonium glyphosate shows similar solubility 
characteristics but certain alkali metal salts, for example the potassium salt are somewhat less soluble. In 
such cases, the maximum concentration of soluble glyphosate obtainable, expressed as glyphosate acid 
equivalent, is perhaps 250-300 g/l. 

In general, on economic grounds, concentrates of the invention containing a minimum of water, i.e. 

40 solutions that are substantially saturated, are preferred. Depending on the climatic conditions to which the 
solutions are likely to be subjected between manufacture and use, they can be made so that they are 
saturated at, for example, -5*C, 0*C or +10*C. Normally a safety margin will be provided, so that a 
solution which would not be expected to experience temperatures below 10 "C, for instance, would 
nevertheless be stable (i.e. not deposit solids) at, for instance, 5*C. In addition, the concentrates of the 

45 invention can contain conventional anti-freeze additives such as ethylene glycol, polyethylene glycols or 
glycerol. 

In the compositions of the invention, the weight ratio of total glyphosate (expressed as glyphosate acid 
equivalent) to surfactant is from about 1:1.75 to about 6:1. The maximum amount of surfactant is 
determined mainiy by economic considerations. Higher levels of surfactant may increase the unit herbicidal 

so effect of the glyphosate, but these are not cost-effective beyond a certain level. When the concentrates are 
viewed as precursors of spray solutions which also contain an agriculturally acceptable inorganic ammo- 
nium salt, there is little advantage in using more surfactant than 1 .5 parts per part by weight of glyphosate 
acid equival nt. At the oth r end of th range, the maximum preferred glyphosate : surfactant weight ratio is 
about 4:1. More preferred ranges of ratios are from 1:1 to 3:1, for exampl from 1.5:1 to 2.5:1, although the 

55 limits can vary depending on the particular surfactant used. 

Commercially available amine surfactants within th above formula are often mixtures rather than single 
compounds. They include alkoxylated derivatives of "cocoamine" in which the groups R correspond to alkyl 
groups derived from myristic, lauric, palmitic and stearic acids. The average number of carbon atoms in R 
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in cocoamine is 12-14. Other examples are alkoxylated derivatives of "oleylamine", where the principal 
carbon chain of R corresponds to that of oleic acid (18 carbon atoms), with small amounts of shorter and 
I nger chains, of stearylamin (18 carbon atoms), and of "tallow amin ". In tallow amine, R is mainly a 
mixture of hexadecyl and octadecyl. The commercial surfactants are also usually mixtures of molecules 
5 having various values of n + n'. and surfactants having a low average value of n + if may contain a 
proportion of non-alkoxylated or monc-alkoxylated amines. The preferred alkoxylated derivatives are the 
ethoxylated derivatives. 

In general, lower molecular weight surfactants are preferred to higher molecular weight surfactants, 
because a given weight of the former provides a higher molecular concentration of surfactant than the same 

70 weight of the latter. The most preferred surfactants are those where A represents an ethylene group, and 
those where the number or average number of carbon atoms in the group or groups R is from 10 to 20. As 
regards the value or average value of n + n\ in preferred surfactants this lies in the range from 1.5 to 12, 
more especially in the range from about 2 to 10. Specific examples of preferred surfactants are ethoxylated 
derivatives of cocoamine, tallow amine and oleylamine where in each case n + n' has an average value of 

15 2, 5 or 8. 

For the preparation of concentrates of the invention where the cationic form of the surfactant is at least 
partially responsible for the solubility of the glyphosate, a solution of solubilised glyphosate acid can in 
many instances be made simply by mixing the acid and the alkoxylated amine surfactant in an aqueous 
medium at room temperature or slightly above. A clear solution is obtained within a few minutes. The 

20 amount of surfactant required to solubilise the glyphosate acid is normally about 1:1 molar equivalent 
amount. However, slightly less, for example 90% of the molar equivalent amount, may be sufficent in 
certain instances, while in others it may be preferable to use a small excess, for instance up to 30% molar 
excess of the surfactant. Considerations determining the maximum amount of surfactant employed are 
discussed above. Where it is necessary to provide part of the glyphosate in the form of a salt of glyphosate 

25 with another agriculturally-acceptable cation, the solubilised glyphosate acid solution is then mixed with a 
solution of the glyphosate salt in the proportions to provide the required amounts of each component in the 
final concentrate. Concentrates of the invention where a cation other than the cationic form of the surfactant 
is present in sufficient amount alone to solubilise the glyphosate can be prepared by simply mixing the 
components at room temperature. The surfactants are normally viscous materials which slowly dissolve 

30 when stirred with an aqueous solution of the glyphosate salt. Also, if required, a solution of an agriculturally- 
acceptable ammonium salt can be incorporated at this stage. In general, the solutions employed throughout 
will be relatively concentrated or even substantially saturated, to minimise the amount of water in the 
concentrate. If necessary, however, some adjustment in this respect can be made after mixing, by 
evaporation or addition of water. 

35 Examples of agriculturally acceptable inorganic ammonium salts known to be effective in enhancing the 
herbicidal effect of glyphosate and other water-soluble or water-solubilisable herbicides include ammonium 
sulphate, ammonium nitrate, ammonium phosphate, ammonium sulphamate and ammonium thiocyanate. Of 
these ammonium sulphate is generally preferred. 

In concentrates that contain ammonium salt, the amount so included will depend on its solubility in the 

40 presence of the other components. To achieve a given level of ammonium salt, however, adjustments in the 
amounts of the other components can be made. Generally, the amount will be at least 0.5 parts, for 
example from 1 to 10 parts, by weight of ammonium salt per part by weight of component (a). These 
concentrates typically contain at least 70 g/l, for example from 80 to 150 g/l of component (a) and from 100 
to 500 g/l of ammonium salt, and the weight ratio of component (a) (expressed as glyphosate acid 

45 equivalent) to component (b) is typically from about 1:1 to about 1:1.75. 
An example of a specific composition is as follows: 


Glyphosate acid 

74 g/l 

Glyphosate monoisopropylamine salt (expressed as acid equivalent) 

49 g/l 

C 2* surfactant 

120 g/l 

Ammonium sulphate 

280 g/l 

* An th xylated derivative of cocoamin containing an average of about 2 ethoxy 

groups. 



A pr f rred class of concentrates containing an ammonium salt are compositions which contain 80 to 
130 grams per litre of component (a), present as the salt of glyphosat with monoisopropyiamin , and 100 
to 180 grams per litre of component (b). component (b) being an ethoxylated cocoamine derivative with n + 
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n' having an average value of 2, and from 260 to 320 grams per litre of ammonium sulphate. 

Th pres nt invention includ s a herbicidal spray solution for spraying at conventional volum rat s t 
and which contains 

(a) a solubilised glyphosate component, said glyphosate being present (i) partly as glyphosate acid 
5 solubilised by means of a surfactant as defined above and partly as a salt of glyphosate with another 

agriculturally-acceptable cation, (ii) wholly as glyphosate acid solubilised by means of a said surfactant, 
or (Hi) wholly as a salt of glyphosate with an agriculturally-acceptable cation other than the cationic form 
of the surfactant, and 

(b) a surfactant as defined above, the weight ratio of (a) (expressed as glyphosate acid equivalent) to (b) 
io being from about 1 :1 .75 to about 6:1 . 

The concentration of glyphosate in the spray solution will typically be such that when sprayed at 100- 
400 litres per hectare, the application rate of glyphosate add equivalent is from 0.125 to 1.5 kg per hectare. 

Preferably such a spray solution also contains a water-soluble, agriculturally-acceptable inorganic 
ammonium salt. The amount of the inorganic ammonium salt used can vary according to the weeds to be 

75 treated, the available spray equipment, climatic conditions, etc. Typically, however, the solution will be 
sprayed at 100-600 l/ha. for example at 100-400 l/ha, and at a dosage rate of at least 0.125 kg/ha 
glyphosate acid equivalent, and the solution will contain at least the same weight concentration of 
ammonium salt as glyphosate acid equivalent. For example, the weight ratio of glyphosate acid : ammonium 
salt in the solution can range from 1:1 to 1:10. The effect of the ammonium salt in enhancing the herbicidal 

20 activity of the glyphosate increases rapidly as this ratio is increased at the lower end of the range but less 
rapidly beyond the mid-point. With ammonium sulphate, the optimum ratio is often from about 1:2 to about 
1:7. Dosage rates within the range 0.25-1.5 kg/ha glyphosate acid equivalent, using solutions containing 
from 5 to 100 g/l, especially from 5 to 30 g/l, of inorganic ammonium salt, are very effective. 

A preferred method for preparing a herbicidal spray solution as described above is to mix a concentrate 

25 of the invention with water and preferably with an ammonium salt but if desired, the individual components 
of the solution can be mixed in a spray tank with the required volume of water. 

The concentrates and solutions of the invention may contain optional additional components. As 
indicated above, these include anti-freeze agents. Other examples are dyes, thickening agents, anti-foam 
agents, for instance silicone-based anti-foam agents, and secondary surfactants, for instance non-ionic 

ao surfactants such as polyoxyethylene ethers or esters. The concentrates and solutions of the invention may 
also be mixed with other water-soluble herbicides, for example but not limited to, salts of 2,4-dich- 
lorophenoxyacetic acid or of 4-chloro-2-methylphenoxyacetic acid, or with finely-divided water-soluble 
herbicides, for example but not limited to, triazines or substituted ureas. 
The invention is illustrated by the following examples. 

35 Tables 1 to 3 show solutions of the invention where solubilisation of glyphosate acid relies at least in 
part on the presence of the cationic form of the surfactant. These solutions were prepared by first 
solubilising glyphosate acid (crystals containing 9% by weight of water) by stirring in water at room 
temperature or at a temperature not exceeding 60 *C, with about 1.05 molar equivalents of ethoxylated 
amine surfactant per mole of glyphosate acid. When required, the solution thus obtained was then mixed 

40 with a solution of a mono salt (ammonium, isopropylamine or potassium) of glyphosate and, if required, 
water, to give solutions having concentrations and ratios of glyphosate acid equivalent: surfactant shown in 
the Tables below. 

In the Tables, which show the percentages by weight of the various components, the surfactants are 
identified by the initial letter of the amine and by the average number of ethoxide groups. Thus C 2 

45 indicates a surfactant derived from cocoamine and having an average of 2 ethoxide groups: 0 5 indicates a 
surfactant derived from oleylamine and having an average of 5 ethoxide groups; S 8 indicates a surfactant 
derived from stearylamine and having an average of 8 ethoxide groups; and T 10 indicates a surfactant 
derived from tallowamine and having an average of 10 ethoxide groups, etc. Glyphosate salts are identified 
as AM (ammonium), IP (isopropylammonium) or K (potassium). 

so The solutions of Table 1 contained approximately 300 g/l of glyphosate acid equivalent and 150 g/l of 
surfactant The latter corresponds to 13.64% by weight of surfactant in the solution. The glyphosate salt was 
the monoisopropylamine salt. 


55 
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Table 1 


5 

Solution No. 

91% glyphosate 
acid {%) 

Surfactant 

Glyphosate 
salt (%) 


1 

8.92 

C2 

41.69 

in 

2 

6.09 

C5 

47.30 

3 

4.62 

C8 

50.20 


4 

7.22 

02 

45.06 


5 

5.25 

05 

48.97 

IS 

6 

4.12 

08 

51.20 


7 

4.15 

S8 

51.14 


8 

5.30 

T5 

48.86 

10 

9 

4.15 

T8 

51.14 


10 

3.63 

no 

52.17 


11 

2.76 

T15 

53.90 


25 

Table 2 gives the percent by weight of components in a series of solutions containing glyphosate acid, 
the monoisopropylamine saJt of glyphosate and an ethoxylated surfactant and in which the solutions have 
different weight ratios of glyphosate acid equivalent (a.e.) to surfactant. 


35 


40 


45 


50 


55 


Solution 
No. 


91% Glyph 
acid (%) 


Glyph 
salt (%) 


Surfactant 
{%) Code 


Glyph 
a.e. to 
surfactant 
ratio 


Glyph 
a.e. 

g/i 


12 

8.92 

12.02 

13.64 

C2 

1 

:1 

145 

13 

5.10 

57.74 

7.80 

C2 

4 

:1 

360 

14 

4.85 

21.51 

14.29 

C8 

1 

:1 

154 

15 

2.77 

65.75 

8.18 

C8 

4 

:1 • 

383 

16 

7.67 

15.91 

14.29 

T2 

1 

■1 

151 

17 

7.32 

44.86 

13.64 

T2 

2 

1 

300 

18 

4.39 

62.55 

8.18 

T2 

4. 

1 

379 


Table 3 gives the percent by weight of components in solutions where the glyphosate salt is the 
ammonium (AM) or potassium (K) salt. In all solutions the weight rati of glyphosate acid equivalent to 
surfactant is 2:1 . 
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In th drawings, Fig 1 shows r suits obtained in growth room tests on wheat, Figs 2, 3, 4. 10 and 11 
show results obtained in growth room tests n blackgrass (Alopecurus myosuroid s), and Figs 5 and 6 
show results obtained in a field trial on wheat stubbl . As volunteer wheat, wheat is a weed in its wn right 
Also, its response to glyphosate is typical of that of a range of weed grasses. Figs 7 and 8 show results 
s obtained in a field trial in sown pasture containing perennial ryegrass (Lolium perenne) and white clover 
(Trifolium repens ), and Fig 9 shows results obtained on the perennial grass weed couch (Elymus repens) in 
cereal stubble. 

Growth room herbicidal evaluations were carried out using the following procedure. Plants were grown 
from seed in 13 cm pots containing a natural sandy loam soil. All irrigation was supplied automatically from 

70 below, mineral nutrients being added to the irrigation supply as required. The pots were placed in Conviron 
growth rooms with a 14 hour photoperiod, illuminance of 600 microeinsteins m^s -1 and a temperature 
regime of 15 *C (day), 9*C (night). About two weeks before spraying, (2-4 weeks after sowing) plants were 
thinned by hand to leave a uniform stand. 

At least one week before treatment, the plants were moved to a larger growth room with precise relative 

is humidity as well as temperature control; the RH regime employed was 50% (day), and 65% or 75% (night). 
Plants remained in this room for the remainder of the experiment Before spraying, pots were selected for 
uniformity as far as possible and atypical examples were discarded. Spray solutions were applied with a 
Mardrive precision laboratory sprayer, calibrated to deliver 200 l/ha spray solution in a single pass. All 
replicate pots (3-5 per species per treatment) were sprayed with one pass of the sprayer. 

20 After treatment, untreated control pots were placed at random among treated pots. Assessment of "% 
Phytotoxicity ,, was made by comparison with untreated controls on an arbitrary scale from 0 to 100%, 
where 0 means no visible effect and 1 00% means complete death. For any one assessment, all pots were 
rated by the same individual, assessments being performed "blind", without knowledge of the treatment 
The blocks in Figs 2, 3, 4, 10 and 11 show the averages of observations on the 3-5 replicates used. 

25 The trial which gave the results shown in Figs 5 and 6 was carried out in a field of wheat stubble which 
was 75% covered by weeds. About 35% of the weeds were volunteer wheat, and the remainder were a 
mixture of annual broadleaves, 35% chickweed (Stellaria media), 10% field pansy (Viola arvensis) and 10% 
Scarlet Pimpernel (Anagallis arvensis) . The air temperature was 23 *C, soil temperature 15 *C, relative 
humidity 48%, with zero wind velocity. The test design was a randomised complete block with four 

30 replicates and a unit plot size of 18m 2 . The observations recorded are % foliage kill three weeks after 
treatment. 

The trial which gave the results shown in Figs 7 and 8 was carried out in sown pasture containing in 
one part a pure stand of perennial ryegrass and in another part a mixture of various grasses and white 
clover. Data are shown for perennial ryegrass and white clover only. During spraying the air temperature 

35 was 18*C and there was a slight to moderate wind. No rain fell for 2 days after spraying. The test design 
was a randomised complete block with three replicates of each treatment and twelve replicates of untreated 
plots. Plot size was 16m 2 in the perennial ryegrass sward plus 16m 2 in the mixed grass and clover sward. 
The observations recorded are % foliage kill 47 days after treatment 

The trial which gave the results shown in Fig 9 was conducted in a field of cereal stubble carrying a 

40 moderate infestation of couch, fairly uniformly distributed over the trial area. During spraying the air 
temperature was 15 *C and there was a light to moderate wind. No rain fell for 5 days after spraying. The 
test design was a randomised complete block with three replicates and a plot size of 30m 2 . The 
observations recorded are % foliage kill 25 days after treatment 

In preparing spray solutions, concentrates described in the Table above were diluted with water so that 

45 at a spray volume equivalent to 200 l/ha, application rates in kg glyphosate acid equivalent/ha were as 
indicated in Figs. 1-11. 

The spray solutions containing ammonium sulphate in the tests of Fig 1 contained 6 parts by weight of 
ammonium sulphate per part by weight of glyphosate acid equivalent The spray solutions containing 
ammonium sulphate used in the tests of Figs 2, 3 and 4 and in the field trial of Figs 5 and 6 contained 10 
so g/l of ammonium sulphate. The spray solutions containing ammonium sulphate in the field trials of Figs. 7, 8 
and 9 contained 3.6 parts by weight of ammonium sulphate per part by weight of glyphosate acid 
equivalent. 

Th spray solutions us d for comparative purpos s (Controls) contain d glyphosate wholly as th 
monoisopropylamin salt, and an ethoxylated tallow amine-based surfactant having an av rage of 15 
55 ethoxide units. In Control 1, th weight ratio was 2.94 parts of surfactant to 1 part of glyphosat acid 
equivalent: in Control 2 it was 2 parts of surfactant to 1 part of glyphosate acid equival nt, and in Control 3 
th w ight ratio was 1 part of surfactant to 2 parts of glyphosate acid quivalent. These ratios ar similar to 
those in existing comm rcial formulations of glyphosate. 
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In the Figures, spray solutions are designated as - F rmulations" and numbered according to the 
number of the concentrat in the Tables above from which they are derived. 

Fig 1 shows that on wheat, at ail rates of application, herbicidal activity is at least as high for 
Formulation No. 1 of the invention with a 2:1 glyphosate a.e.:surfactant weight ratio and ammonium sulphate 

s as for Control 1 . despite the presence in this Control of almost 6 times as much surfactant per unit of 
glyphosate a.e. as in the formulation of the invention. When compared with Control 3, which has the same 
glyphosate : surfactant ratio as Formulation No. 1 of the invention, Formulation No. 1 with no ammonium 
sulphate was as active at 0.18, 0.36 and 0.72 kg a.e./ha as Control 3 at twice these dosage rates, namely 
0.36, 0.72 and 1 .44 kg a.e7ha respectively. With the addition to Formulation No. 1 of ammonium sulphate, it 

70 became almost as active at 0.09, 0.18 and 0.36 kg a.eTha as Control 3 at four times these dosage rates. 

Fig 2 shows the results obtained 14 days after treatment with spray solutions containing C 2 as the 
surfactant on blackgrass. Decrease in activity occurs as the proportion of surfactant is decreased, but the 
rate of the decrease is substantially less for solutions containing ammonium sulphate. Formulation 1 with 
ammonium sulphate (ratio of glyphosate acid equivalent : surfactant of 2:1) has better activity at the lower 

/5 dosage rates, and substantially the same activity at the top rate as Control 2, despite the lower levels of 
surfactant Formulation 12 with ammonium sulphate (ratio of glyphosate acid equivalent : surfactant of 1:1) 
had better activity at all levels than Control 2. At 0.5 kg glyphosate aeTha, Formulation 13 with ammonium 
sulphate had practically the same phytotoxicrty as Control 2 and greater phytotoxicity than Control 3, 
despite the significantly lower level of surfactant relative to glyphosate. 

20 Fig 3 shows the results obtained 14 days after treatment with spray solutions containing C 8 as the 
surfactant on blackgrass. A more pronounced decrease in activity occurs as the proportion of surfactant is 
decreased than with surfactant C 2. Nevertheless, Formulation 14 containing ammonium sulphate and 
having a ratio of glyphosate acid equivalent : surfactant of 1:1 has substantially the same activity at all 
dosage rates as Control 2 which has twice the level of surfactant. At the lowest rate of application, 

25 Formulation 3 is significantly more active than Control 3 with the same surfactant to glyphosate ratio. 

Fig 4 shows results obtained 14 days after treatment with formulations containing monoisopropylamine 
glyphosate (1 and 10), ammonium glyphosate (20 and 26) and potassium glyphosate (19 and 25). All the 
formulations have a glyphosate acid equivalent to surfactant weight ratio of 2:1, the same as Control 3. The 
generally enhanced herbicidal activity of the formulations relative to this control is clear, and in some 

30 instances the formulations with ammonium sulphate have phytotoxicities at least as high as Control 2 which 
has four times the level of surfactant. 

Fig 5 shows that on volunteer wheat at 0.27 kg a.eVha, the performance of Formulation No. 1 is 
enhanced by the addition of ammonium sulphate to a level at which the performance is substantially the 
same as that of Control 1, despite a much lower surfactant : glyphosate acid equivalent ratio. At 0.54 kg 

35 a.eVha the addition of ammonium sulphate had virtually no effect on the performance of Formulation No. 1 . 
With or without ammonium sulphate, it was substantially the same as the control. 

Fig 6 shows the herbicidal effect of glyphosate formulations on annual broadleaves. The formulation of 
the invention is equivalent to Control 1 at 0.54 kg a.eVha despite the lower surfactant level. 

Figs 7 and 8 show the herbicidal effect of Formulation No. 1 on perennial ryegrass and white clover. On 

40 both species the formulation of the invention was equal or superior in activity to Control 1 , despite its much 
lower surfactant level, and showed activity equal or superior to that of Control 3 having the same surfactant 
level but applied at twice the dosage rate. Addition of ammonium sulphate gave a slight further increase in 
the activity of Formulation No. 1 . 

Rg 9 shows the herbicidal effect of formulations of the invention on couch. Both Formulation No. 1 and 

45 No. 13, with the addition of ammonium sulphate, were more active than Control 1 which contains almost 6 
times as much surfactant per unit of glyphosate a.e. as Formulation 1 and almost 12 times as much as 
Formulation No. 13. Both formulations of the invention at 0.18 and 0.36 kg a.eVha were equal to Control 3 
applied at four times these dosage rates, namely 0.72 and 1.44 kg a.eVha respectively. 

Fig 10 shows results obtained 22 days after treatment with spray solutions prepared by the dilution of 

so concentrates containing various surfactants and glyphosate derived wholly from the isopropylamine salt. In 
all solutions, glyphosate and surfactant were present in the ratio 2:1. At the lowest rate of application, all 
solutions of the invention were more active than the control. At 0.25 kg glyphosate acid equivalent/ha, all 
solutions xcept those having C 10 or 0 8 as the surfactant w re more activ than the control. With 
solutions containing ammonium sulphat (not shown), all were mor activ than th control at 0.125 kg 

55 glyphosat acid equivalent/ha, and all except that containing C 10 as the surfactant were more active than 
th control at 0.25 kg glyphosate acid equival nt/ha. 

Fig. 1 1 shows the results obtained 22 days after treatment using a series of spray solutions containing 
C 2 as the surfactant and with decreasing proportions of surfactant. The glyphosate in these solutions is 
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derived wholly from the monoisopr pylamin salt. Decrease in activity occurs as the proportion of surfactant 
decreases, but at the lowest rate of application the soluti n of th invention (from concentrat No. 38) 
containing glyphosate and surfactant in the ratio 4:1 was ov r twice as active as th control containing twic 
as much surfactant At the higher rates of application it was at least as active as the control. A similar 
pattern was observed with spray solutions containing 1% of ammonium sulphite (not shown). At all rates of 
application, the solution containing glyphosate and surfactant in the ratio 4:1 was more active than the 
control containing twice as much surfactant. 

Claims 

1. A composition which comprises an aqueous solution containing 

(a) solubilised glyphosate in amount equivalent to at least 40 grams per litre of glyphosate acid, 

(b) a surfactant which is (i) an amine having the formula 

(A0) n H 

R — 

(A0) n ,H 


where R represents a straight- or branched-chain alkyl or alkenyl group having from 8 to 22 carbon 
atoms. A represents an alkylene group, and n and rf are integers such that n + n' has a value of 
from 1 to 12, (ii) a mixture of such amines having different groups R. the average number of carbon 
atoms in the groups R being from 8 to 22, or (iii) a mixture of such amines having different values of 
n and n' t n and n' being integers such that in individual amines n + n' has a value from 0 to 15, but 
in the mixture the average of the sum of n + n' is from 1 to 12, R having a single value or an 
average value as in a mixture (ii); 

and wherein the weight ratio of (a) (expressed as glyphosate acid equivalent) to (b) is from about 1:1.75 

to about 6:1. 

2. A composition according to Claim 1 wherein the weight ratio of component (a) to surfactant is from 
about 1 :1 to about 4:1 . 

3. A composition according to Claim 2 wherein the weight ratio of component (a) to surfactant is from 
about 1.5:1 to about 3:1. 

4. A composition according to any of Claims 1 to 3 in which A in the formula of the surfactant represents 
an ethylene or propylene group and the surfactant is a mixture in which n + has an average value of 
from 1.5 to 12. 

5. A composition according to Claim 4 in which A represents an ethylene group. 

6. A composition according to Claim 5 wherein the number or average number of carbon atoms in R is 
from 8 to 18, and the average value of n + n' is from 2 to 10. 

7. A composition according to Claim 6 wherein the surfactant is an ethoxylated derivative of cocoamine, 
tallow amine or of oleylamine where n + rr* has an average value of 2, 5 or 8. 

8. A composition according to any of Claims 1 to 7 wherein the glyphosate is present (i) partly as 
glyphosate acid solubilised by means of the surfactant (b) and partly as a salt of glyphosate with an 
agriculturally-acceptable cation other than the cationic form of the surfactant, or (ii) wholly as 
glyphosat acid solubilised by th surfactant. 

9. A composition according to Claim 8 wherein the amount of surfactant is at least 90% of th 1:1 molar 
equivalent of the glyphosate acid. 
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10. A composition according to ith r of Claims 8 and 9 wherein the satt of glyphosate is the 
isopropylamine salt 

11. A composition according to any of Claims 1 to 7 wherein the glyphosate is present wholly as a salt of 
5 glyphosate with an agriculturally-acceptable cation other than the cationic form of the surfactant. 

12. A composition according to Claim 11 wherein the satt of glyphosate is the isopropylamine satt. 

13. A composition according to any of Claims 1 to 12 consisting essentially of an aqueous solution of 
io components (a) and (b) and containing from 150 to 450 grams per litre of component (a). 

14. A composition according to Claim 11 consisting essentially of an aqueous solution containing from 340 
to 420 grams per litre of component (a) and wherein the salt of glyphosate is the monoisopropylamine 
salt, the surfactant is an ethoxylated cocoamine derivative with n + n' having an average value of 2, 

75 and the weight ratio of (a) to (b) is about 2:1 . 

15. A composition according to any of Claims 1 to 12 which comprises an aqueous solution containing an 
agriculturally-acceptable inorganic ammonium salt in addition to components (a) and (b). 

20 16. A composition according to Claim 15 which contains from 80 to 150 grams per litre of component (a) 
and from 100 to 500 grams per litre of ammonium salt. 

17. A composition according to either of Claims 15 and 16 wherein the ammonium satt is ammonium 
sulphate. 


25 


30 


35 


18. A composition according to Claim 11 which contains 100 to 130 grams per litre of component (a), 100 
to 180 grams per litre of component (b). component (a) being the isopropylamine salt of glyphosate 
and component (b) being an ethoxylated cocoamine derivative with n + rf having an average value of 
about 2, and from 260 to 320 grams per litre of ammonium sulphate. 

19. A herbicidal method which comprises spraying weeds with a spray solution at 100-400 litres of solution 
per hectare, said solution containing 

(a) solubilised glyphosate, and 

(b) a surfactant which is an amine having the formula 


(A0) n H 

R — 

40 (A0).H 


where R represents a straight- or branched-chain alkyl or alkenyl group having from 8 to 22 carbon 
atoms, A represents an alkylene group, and n and rf are integers such that n + n' has a value of 

45 from 1 to 12, (ii) a mixture of such amines having different groups R, the average number of carbon 

atoms in the groups R being from 8 to 22, or (iii) a mixture of such amines having different values of 
n and n', n and rf being integers such that in individual amines n + n' can have a value from 0 to 
15, but in the mixture the average of the sum of n + n' is from 1 to 12, R having a single value or an 
average value as in a mixture (ii); 

so the weight ratio of (a) (expressed as glyphosate acid equivalent) to (b) in the spray solution being from 
about 1:1.75 to about 6:1, and the concentration of (a) in the spray solution being such that the 
application rate of glyphosate acid equivalent is from 0.125 kg to 1.5 kg per hectare. 

20. A method according to Claim 19 in which the spray solution also contains an agriculturally-acceptable 
55 inorganic ammonium salt. 

21. A method according to Claim 20 wherein the weight ratio of glyphosate, (expressed as glyphosat acid 
equivalent) : to ammonium salt in th solution is from about 1:1 to about 1:10. 
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22. A method according to either of Claims 20 and 21 wherein th ammonium salt is ammonium sulphat . 

23. A method according t Claim 22 wh rein th weight rati of glyphosate ( xpressed as glyphosate acid 
equivalent) to ammonium sulphate is from about 1:2 to about 1:7. 

s 

24. A method according to Claim 19 in which the spray solution is a solution that has been prepared by 
mixing a composition according to Claim 14 with water and with an agriculturally-acceptable inorganic 
ammonium salt. 

10 25. A method according to Claim 19 in which the spray solution is a solution that has been prepared by 
mixing a composition according to Claim 18 with water. 

PatentansprUche 

75 1. Zusammensetzung, umfassend eine wdfirige Ldsung, welche 

(a) loslich gemachtes Glyphosat in einer Menge entsprechend mindestens 40 g/l GlyphosatsSure. 

(b) ein oberflSchenaktives Mittel, welches (i) ein Am in der Forme) 

. (A0) n H 

so / " 

(AOL.H 


25 worin R eine gerad- Oder verzweigtkettige Alkyl- oder Alkenylgruppe mit 8 bis 22 Kohlenstoffatomen, 

A eine Alkylengruppe sowie n und n' ganze Zahlen, so daB n + n' einen Wert von 1 bis 12 hat, 
bedeuten, (ii) eine Mischung solcher Amine mit verschiedenen R-Gruppen, wobei die Durchschnitts- 
anzahl der Kohlenstoffatome in den R-Gruppen 8 bis 22 ist, Oder (iii) eine Mischung solcher Amine 
mit verschiedenen Werten von n und n' ist, wobei n und n' ganze Zahlen sind, so dafl in den 

30 einzelnen Aminen n + n' einen Wert von 0 bis 15 hat, jedoch in der Mischung der Durchschnittswert 

der Summe aus n + n' 1 bis 12 ist und R einen einzigen Wert oder einen Durchschnittswert wie in 
der Mischung (ii) hat; ist, 

und wobei das Gewichtsverhaltnis von (a)(angegeben als GlyphosatsSure-Aquivalent) zu (b) etwa 1:1,75 
bis etwa 6:1 betrSgt. 

35 

2. Zusammensetzung nach Anspruch 1 t wobei das Gewichtsverhaltnis von Komponente (a) zu dem 
oberflachenaktiven Mittel etwa 1:1 bis etwa 4:1 betrMgt. 

3. Zusammensetzung nach Anspruch 2, wobei das Gewichtsverhaltnis von Komponente (a) zu dem 
40 oberflachenaktiven Mittel etwa 1,5:1 bis etwa 3:1 betragt. 

4. Zusammensetzung nach mindestens einem der AnsprOche 1 bis 3, wobei A in der Formel des 
oberflachenaktiven Mittels eine Ethylen- oder Propylengruppe bedeutet und das oberflachenaktive 
Mittel eine Mischung ist, bei der n + n* einen Durchschnittswert von etwa 1,5 bis 12 hat. 

45 

5. Zusammensetzung nach Anspruch 4, wobei A eine Ethylengruppe bedeutet. 

6. Zusammensetzung nach Anspruch 5, wobei die Anzahl oder die Durchschnittsanzahl der Kohlenstoff- 
atome in R 8 bis 18 und der Durchschnittswert aus n + n 1 2 bis 10 betragen. 

50 

7. Zusammensetzung nach Anspruch 6, wobei das oberflachenaktive Mittel ein ethoxyliertes Derivat von 
Cocosamin, Talgamin oder von Oleylamin ist, wobei n + n* einen Durchschnittswert von 2, 5 oder 8 
hat. 

55 8. Zusammensetzung nach mindestens einem der AnsprOche 1 bis 7, wobei das Glyphosat (i) teilweise 
als Glyphosatsaure, welche mittels dem oberflachenaktiven Mittel (b) loslich gemacht worden ist, und 
teilweise als ein Salz von Glyphosat mit in m landwirtschaftlich ann hmbaren Kation, welches von der 
Kationenform des oberflachenaktiven Mittels verschieden ist, oder (ii) insgesamt als durch das oberfla- 
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ch naktive Mittel I5slich gemachte Glyphosats§ure vorliegt. 

9. Zusammensetzung nach Anspruch 8, w bei die Menge des oberflachenaktiv n Mittels mind stens 90% 
des 1:1 MolSquivalents der GlyphosatsSure betrMgt 

6 

10. Zusammensetzung nach einem der AnsprQche 8 und 9, wobei das Safz von Glyphosat das Isopropy- 
laminsalz ist. 

11. Zusammensetzung nach mindestens einem der AnsprQche 1 bis 7, wobei das Glyphosat insgesamt als 
io Salz von Glyphosat mit einem landwirtschaftlich annehmbaren Kation, welches von der Kationenform 

des oberflSchenaktiven Mittels verschieden ist, vorliegt. 

12. Zusammensetzung nach Anspruch 11, wobei das Salz von Glyphosat das Isopropylaminsalz ist. 

75 13. Zusammensetzung nach mindestens einem der AnsprQche 1 bis 12, bestehend im wesentlichen aus 
einer waBrigen Ldsung der Komponenten (a) und (b), wobei die Komponente (a) in eine Menge von 150 
bis 450 g/l enthalten ist. 

14. Zusammensetzung nach Anspruch 11, bestehend im wesentlichen aus einer wMSrigen L8sung, welche 
20 pro Liter 340 bis 420g der Komponente (a) enthalt und wobei das Salz von Glyphosat das Monoisopro- 

pylaminsalz ist, das oberflachenaktive Mittel ein ethoxyliertes Cocosaminderivat ist, bei dem n + n' 
einen Durchschnittswert von 2 hat, und wobei das GewichtsverhSltnis von (a) zu (b) etwa 2:1 betra*gt. 

15. Zusammensetzung nach mindestens einem der An sp ruche 1 bis 12, umfassend eine waBrige Losung, 
25 welche zusatzlich zu den Komponenten (a) und (b) ein landwirtschaftlich annehmbares anorganisches 

Ammoniumsalz entha*lt. 

16. Zusammensetzung nach Anspruch 15, welche pro Liter 80 bis 150 g der Komponente (a) und pro Liter 
100 bis 500 g Ammoniumsalz enthalt 

30 

17. Zusammensetzung nach einem der AnsprQche 15 und 16, wobei das Ammoniumsalz Ammoniumsulfat 
ist 

18. Zusammensetzung nach Anspruch 11, enthaltend pro Liter 100 bis 130 g der Komponente (a), pro Liter 
35 100 bis 180 g der Komponente (b), wobei die Komponente (a) das Isopropylaminsalz von Glyphosat ist 

und die Komponente (b) ein ethoxyliertes Cocosaminderivat ist, bei dem n + n* einen Durchschnitts- 
wert von etwa 2 hat, sowie pro Liter 260 bis 320 g Ammoniumsulfat. 

19. Herbizides Verfahren, umfassend das Bespruhen von Unkrautern mit einer SprOhlosung mit 100-400 
40 Liter Ldsung pro Hektar, wobei die Losung 

(a) Ifislich gemachtes Glyphosat und 

(b) ein oberflachenaktives Mittel, welches (i) ein Am in der Formal 


R — 

(A0) n .H 

50 

worin R eine gerad- Oder verzweigtkettige Alkyl- Oder Alkenylgruppe mit 8 bis 22 Kohlenstoffatomen, 
A eine Alkylengruppe sowie n und n* ganze Zahlen, so daB n + n' einen Wert von 1 bis 12 hat, 
bedeuten, (ii) eine Mischung solcher Amine mit v rschi den n R-Gruppen, wobei die Durchschnitts- 
anzahl d r Kohlenstoffatom in d n R-Gruppen 8 bis 22 ist, Oder (iii) eine Mischung solch r Amine 
55 mit verschiedenen Wert n von n und n' ist, wobei n und n v ganze Zahlen sind, so daB in den 

inzelnen Aminen n + n' einen Wert von 0 bis 15 hat. jedoch in der Mischung der Durchschnittswert 
der Summ aus n + n' 1 bis 12 ist und R inen inzigen Wert Oder einen Durchschnittsw rt wie in 
der Mischung (ii) hat: enthalt, 
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70 


75 


wobei das G wichtsvemMltnis von (a) (ang geben als GlyphosatsMure-Aquivalent) zu (b) in der SprUhlo- 
sung etwa 1:1,75 bis etwa 6:1 betnigt, und di Konz ntration von (a) in der Sprt)hl5sung so eingest lit 
ist dafl die Anw ndungsrate des GlyphosatsSure-Aquivalents 0.125 kg bis 1,5 kg pro Hektar betragt. 

20. Verfahren nach Anspruch 19, wobei die SprQhlSsung ebenso ein landwirtschaftiich annehmbares 
anorganisches Ammoniumsalz enthaft 

21. Verfahren nach Anspruch 20, wobei das GewichtsverhSltnis von Glyphosat (angegeben als 
GlyphosatsSure-Aquivalent) zu dem Ammoniumsalz in der Ldsung etwa 1:1 bis etwa 1:10 betrSgt 

22. Verfahren nach einem der AnsprUche 20 und 21, wobei das Ammoniumsalz AmmoniumsuHat ist 

23. Verfahren nach Anspruch 22, wobei das Gewichtsverhaltnis von Glyphosat (angegeben als 
GlyphosatsSure-Aquivalent) zu dem Ammoniumsulfat etwa 1:2 bis etwa 1:7 betragt. 

24. Verfahren nach Anspruch 19, wobei die SprQhlosung eine Losung ist, welche durch Vermischen einer 
Zusammensetzung nach Anspruch 14 mit Wasser und mit einem landwirtschaftlich annehmbaren 
anorganischen Ammoniumsalz hergestellt worden ist 

20 25. Verfahren nach Anspruch 19, wobei die SprGhlSsung eine Ldsung ist, welche durch Vermischen einer 
Zusammensetzung nach Anspruch 18 mit Wasser hergestellt worden ist 

Revendlcatlons 

25 1. Composition qui comprend une solution aqueuse renfermant : 

(a) du glyphosate solubilise\ en une quantity Equivalant a au moins 40 grammes par litre de 
glyphosate sous forme acide, 

(b) un tensio-actif qui est (i) une amine de formule : dans laquelle R 

30 /(A0) n H 

R N 

>V (A0) n ,H 

35 

represents un groups alkyle ou alcenyle, a chaTne droite ou ramifiEe, ayant de 8 a 22 atomes de 
carbone, A reprEsente un groupe alkylene et n et n 1 sont des nombres entiers tels que n + n' a une 
valeur de 1 a 12. 

(ii) un melange de telles amines ayant des groupes R diffErents, le nombre moyen d'atomes de 

40 carbone des groupes R Etant de 8 a 22, ou 

(Hi) un melange de telles amines ayant diffErentes valeurs de n et n\ n et n' Etant des nombres 
entiers tels que, dans les amines individuelles, n + n' a une valeur de 0 a 15, mais, pour le 
melange, la moyenne de la somme n + n' est de 1 a 12, R ayant une valeur unique ou une valeur 
moyenne telle que dEfinie pour le melange (ii) , 

45 et dans laquelle le rapport en poids de (a) (exprime* en Equivalents de glyphosate sous forme acide) a 
(b) est d'environ 1:1,75 a environ 8:1. 

2. Composition selon la revendication 1 , dans laquelle le rapport en poids du constituant (a) au tensio-actif 
est d'environ 1:1 a environ 4:1. 

50 

3. Composition selon la revendication 2, dans laquelle le rapport en poids du constituant (a) au tensio-actif 
est d'environ 1,5:1 a environ 3:1. 

4. Composition selon Tune qu Iconqu des revendications 1 a 3, pour laquelle, dans la formule du tensio- 
55 actif, A represents un groupe Ethylene ou propylene et le tensio-actif est un mElang dans lequel n + 

n' a une val ur moyenne d* nviron 1,5 a 12. 

5. Composition selon la revendication 4, pour laqu He A represents un groupe Ethylene. 
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6. Composition selon la rev ndication 5, pour laqu li le nombr ou le nombre moyen d'atomes d 
carbone de R est de 8 a 18, et fa valeur moyenne de n + n' est de 2 a 10. 

7. Composition selon la revendication 6, dans laquelle le tensio-actif est un derive* 6thoxy!e" d'amine de 
s coco, d'amine de suit ou d'ot^ylamine, dans lequel n + n' a une valeur moyenne de 2,5 ou 8. 

8. Composition selon Tune quelconque des revendications 1 a 7, dans laquelle le glyphosate est present 
(I) en partie sous forme de glyphosate sous forme acide, solubilise* a I'aide du tensio-actif (b) et en 
partie sous forme d'un sel de glyphosate, ayant un cation acceptable en agriculture, autre que la forme 

io cationique du tensio-actif, ou (ii) entierement sous la forme de glyphosate sous forme acide, solubilise* 
par le tensio-actif. 

9. Composition selon la revendication 8, dans laquelle la quantity de tensio-actif est au moins 90% de la 
quantity correspondant a un rapport molaire 1 :1 du tensio-actif au glyphosate sous forme acide. 

75 

10. Composition selon la revendication 8 ou 9, dans laquelle le sel de glyphosate est le sel d'isopropylami- 
ne. 

11. Composition selon Tune quelconque des revendications 1 a 7, dans laquelle le glyphosate est present 
20 entierement sous forme d'un sel de glyphosate, ayant un cation acceptable en agriculture, autre que la 

forme cationique du tensio-actif. 

12. Composition selon la revendication 11, dans laquelle le sel de glyphosate est le sel d'isopropylamine. 

25 13. Composition selon Tune quelconque des revendications 1 a 12, constitute essentiellement d'une 
solution aqueuse des constituants (a) et (b) et renfermant de 150 a 450 grammes par litre de 
constituant (a). 

14. Composition selon la revendication 11, constitute essentiellement d'une solution aqueuse renfermant 
30 de 340 a 420 grammes par litre de constituant (a), et dans laquelle le sel de glyphosate est le sel de 
monoisopropylamine, le tensio-actif est un d§riv§ $thoxyl§ d'amine de coco, pour lequel la somme n + 
n' a une valeur moyenne de 2, et le rapport en poids de (a) a (b) est d'environ 2:1. 

16. Composition selon Tune quelconque des revendications 1 a 12, qui comprend une solution aqueuse 
35 renfermant un sel d'ammonium mineral, acceptable en agriculture, en plus des constituants (a) et (b). 

16. Composition selon la revendication 15, qui renferme de 80 a 150 grammes par litre de constrtuant (a) 
et de 100 a 500 grammes par litre de sel d'ammonium. 

40 17. Composition selon la revendication 15 ou 16, dans laquelle le sel d'ammonium est le sulfate 
d'ammonium. 

18. Composition selon la revendication 11, qui content 100 a 130 grammes par litre de constrtuant (a), 100 
a 180 grammes par litre de constituant (b), le constituant (a) ttant le sel d'isopropylamine du 

45 glyphosate et le constituant (b) Stant un derive* tthoxyle* de I'amine de coco, pour lequel la somme n + 
n' a une valeur moyenne d'environ 2. et de 260 a 320 grammes par litre de sulfate d'ammonium. 

19. Proctdt de traitement herbicide, qui comprend la pulverisation sur les mauvaises heroes d'une solution 
de pulverisation, a raison de 100 a 400 litres de solution par hectare, ladite solution contenant : 

so (a) du glyphosate solubilise\ et 


55 
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(b) un tensio-actif qui st una amin de formula 


/' A0 >n» 

R N 

Vs (A0) n ,H 

10 

dans laquelle R represents un groupe alkyle ou alc^nyle, a chatne droits ou ramifi^e, ayant de 8 a 
22 atomes de carbone, A repr^sente un groupe alkylene et n et n' sont des nombres entiers tels que 
n + n' a une valeur de 1 a 12, 

(ii) un melange de telles amines ayant des groupes R diffe rents, le nombre moyen d'atomes de 
75 carbone des groupes R etant de 8 a 22, ou 

(Hi) un melange de telles amines ayant d iff ^rentes valeurs de n et n\ n et n' etant des nombres 
entiers tels que, pour les amines individuelles, la somme n + n' peut avoir une valeur de 0 a 15, 
mais, pour le melange, la moyenne de la somme n + n' est de 1 a 12, R ayant une valeur unique 
ou une valeur moyenne telle que d£finie pour le melange (ii) , 
20 le rapport en poids de (a) (exprime* en equivalents de glyphosate sous forme acide) a (b) dans la 
solution de pulverisation etant d'environ 1:1,75 a environ 6:1, et la concentration de (a) dans la solution 
de pulverisation etant telle que la dose d'application d'equivalents de glyphosate sous forme acide est 
de 0.125 kg a 1,5 kg par hectare. 

25 20. Proc^de' selon la revendication 19, dans lequel la solution de pulverisation renferme egalement un sel 
d'ammonium mineral, acceptable en agriculture. 

21. Precede* selon la revendication 20, pour lequel le rapport en poids du glyphosate (exprime* en 
Equivalents de glyphosate sous forme acide) au sel d'ammonium dans la solution est d'environ 1 :1 a 

ao environ 1:10. 

22. Precede selon la revendication 20 ou 21, dans lequel le sel d'ammonium est le sulfate d'ammonium. 

23. Precede* selon la revendication 22, dans lequel le rapport en poids du glyphosate (exprime en 
35 equivalents de glyphosate sous forme acide) au sulfate d'ammonium est d'environ 1:2 a environ 1:7. 

24. Precede selon la revendication 19, pour lequel la solution de pulverisation est une solution qui a 6t6 
prepare par melange d'une composition selon la revendication 14 avec de I'eau et avec un sel 
d'ammonium mineral, acceptable en agriculture. 

40 

25. Precede selon la revendication 19, pour lequel la solution de pulverisation est une solution qui a ete 
preparee par melange d'une composition selon la revendication 18 avec de I'eau. 
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